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Draft Environmental Assessment for SpaceX Falcon Launches at Kennedy Space Center and Cape
Canaveral Air Force Station, Brevard County, Florida

AGENCIES: Federal Aviation Administration (FAA), lead federal agency; National Aeronautics and Space
Administration (NASA) and U.S. Air Force, cooperating agencies.

This Draft Environmental Assessment (EA) is submitted for review pursuant to section 102(2)(C) of the
National Environmental Policy Act (NEPA) of 1969, as amended (42 United States Code 4321, et seq.),
Council on Environmental Quality NEPA-implementing regulations (40 Code of Federal Regulations Parts
1500 to 1508), and FAA Order 1050.1F, Environmental Impacts: Policies and Procedures.

DEPARTMENT OF TRANSPORTATION, FEDERAL AVIATION ADMINISTRATION: SpaceX is applying to the
FAA for launch licenses to launch the Falcon 9 and Falcon Heavy from Kennedy Space Center’s (KSC)
Launch Complex 39A and Cape Canaveral Air Force Station’s (CCAFS) Launch Complex 40. SpaceX is also
applying to the FAA for reentry licenses for Dragon reentry operations. The FAA’s proposal to issue
licenses to SpaceX is considered a major federal action subject to environmental review under NEPA.
Due to SpaceX’s ability to launch more frequently at KSC and CCAFS, SpaceX'’s launch manifest includes
more annual Falcon launches and Dragon reentries than were considered in previous NEPA analyses.
Also, SpaceX is proposing to add a new Falcon 9 southern launch trajectory from Florida for payloads
requiring polar orbits.

The Draft EA evaluates in detail the potential environmental impacts from the Proposed Action and No
Action Alternative on the following impact categories: air quality; biological resources; climate; coastal
resources; Department of Transportation Act Section 4(f); hazardous materials, solid waste, and
pollution prevention; land use; natural resources and energy supply; noise and noise-compatible land
use; socioeconomics; visual effects (including light emissions); and water resources (surface waters and
groundwater). Potential cumulative impacts are also addressed in the Draft EA.

PUBLIC REVIEW PROCESS: In accordance with the applicable requirements, the FAA is initiating a
public review and comment period for the Draft EA. The public comment period for the NEPA
process begins with the publication of the Draft EA. Comments are due on March 20, 2020.

CONTACT INFORMATION: To submit comments on the Draft EA or ask questions, please contact Mr.
Daniel Czelusniak, Environmental Protection Specialist, Federal Aviation Administration, 800
Independence Avenue, SW, Suite 325, Washington, DC 20591; email FAAFalconProgramEA®@icf.com.

This environmental assessment becomes a federal document when evaluated, signed, and dated by the
responsible FAA Official.

Responsible FAA Official:
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A

Wayne R. Monteith
Associate Administrator for Commercial Space Transportation
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1. PURPOSE AND NEED FOR THE PROPOSED ACTION

1.1. Introduction

Founded in 2002, SpaceX Exploration Technologies Corporation (SpaceX) is a space transportation and
technology company headquartered in Hawthorne, California. SpaceX currently operates its Falcon
family of launch vehicles, which includes the Falcon 9 and the Falcon Heavy, from launch complexes at
Kennedy Space Center (KSC), Cape Canaveral Air Force Station (CCAFS), and Vandenberg Air Force Base
(VAFB).! All Falcon 9 and Falcon Heavy launch vehicles can carry payloads, including satellites,
experimental payloads, and SpaceX’s Dragon spacecraft (Dragon). SpaceX has two versions of Dragon:
Dragon-1 and Dragon-2. Dragon-1 is currently used for cargo missions to the International Space Station
(1SS) and Dragon-2 was developed with the intent to carry astronauts (crew) and future cargo missions
(cargo). The last mission of Dragon-1 will be in the first quarter of 2020. Following that commercial
resupply mission, only Dragon-2 will be used. Most Falcon launches are conducted for commercial
clients, but some are government-sponsored launches. SpaceX first launched the Falcon 9 at CCAFS on
June 4, 2010, from Launch Complex 40 (LC-40). SpaceX has launched over 80 times from CCAFS, KSC, and
VAFB. Over 15 of SpaceX’s Falcon 9 launch missions have included boost-back and landing of the first
stage booster with the landing occurring either on a SpaceX drone ship (a special-purpose barge) in the
Atlantic Ocean or Pacific Ocean, or on land at Landing Zones 1 and 2 (LZ-1 and LZ-2) at CCAFS and
Landing Zone 4 (LZ-4) at VAFB.

All of SpaceX'’s past construction activities at KSC and CCAFS, as well as SpaceX’s past Falcon operations
at these launch sites, were analyzed by the U.S. Air Force (USAF), National Aeronautics and Space
Administration (NASA), and/or the Federal Aviation Administration (FAA) in accordance with the
National Environmental Policy Act (NEPA; 42 United States Code [U.S.C.] §4321 et seq.), Council on
Environmental Quality (CEQ) NEPA-implementing regulations (40 Code of Federal Regulations [CFR]
Parts 1500—-1508), and agency-specific NEPA regulations or policies.

Due to SpaceX’s ability to launch more frequently at KSC (LC-39A) and CCAFS (LC-40), SpaceX'’s launch
manifest includes more annual Falcon launches and Dragon reentries than were considered in previous
NEPA analyses. Also, SpaceX is proposing to add a new Falcon 9 southern launch trajectory from Florida
for payloads requiring polar orbits. SpaceX is also proposing to construct a mobile service tower (MST) at
LC-39A to support commercial launches and USAF’s National Security Space Launch program.? NASA is
responsible for managing areas on KSC for space-related development and operations and provides
oversight for non-NASA space and technology development use of KSC property. NASA is responsible for
approving the construction of the MST at LC-39A. The FAA has no federal action related to the
construction of the MST. The FAA is preparing this EA to assess the potential environmental impacts of
SpaceX'’s proposed 1) increase in launch and reentry rates for the years 2020-2025, 2) new southern
launch trajectory, and 3) MST construction and use at LC-39A.

SpaceX intends to apply to the FAA’s Office of Commercial Space Transportation for new launch and
reentry licenses or modifications to existing launch and reentry licenses. A list of existing commercial
space launch licenses held by SpaceX is available in Section 2.2. Issuing launch licenses is considered a
federal action subject to environmental review under NEPA. As the lead federal agency for this action,
the FAA prepared this EA in accordance with NEPA, CEQ NEPA-implementing regulations, and FAA Order
1050.1F, Environmental Impacts: Policies and Procedures. The USAF (45th Space Wing) and NASA are

1vandenberg Air Force Base (VAFB) is mentioned as background and context for describing SpaceX operations, but
operations from VAFB are not included in the scope of this EA.
2 This program was previously named the Evolved Expendable Launch Vehicle program.
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cooperating agencies in the development of this EA (see Section 1.2 for a description of agency roles).

1.2. Location and Background
1.2.1. KSC and CCAFS Overview

KSC is located on Florida’s east coast, midway between Miami and Jacksonville on Merritt Island, Florida,
and is north-northwest of Cape Canaveral on the Atlantic Ocean. KSC is approximately 34 miles long and
roughly 6 miles wide, covering 219 square miles (Figure 1-1). NASA manages many space-related
operations at KSC. Currently, SpaceX launches the Falcon 9 and Falcon Heavy from LC-39A, which
previously supported Space Shuttle launches.

SpaceX also launches the Falcon 9 from LC-40 at CCAFS. CCAFS occupies approximately 15,800 acres of
land on Florida’s Cape Canaveral barrier island (Figure 1-1). It is approximately 4.5 miles wide at its
widest point. CCAFS is directly south and adjacent to KSC and has 81 miles of paved roads connecting
various launch support facilities within the centralized industrial area.

The following sections provide a brief history of SpaceX’s past and current operations at CCAFS and KSC.
All NEPA documents identified in these sections are briefly summarized in Section 3.0.

Figure 1-1. Kennedy Space Center and Cape Canaveral Air Force Station Map
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1.2.2. CCAFS LC-40

In 1998, as a result of USAF’s decision to implement the Evolved Expendable Launch Vehicle Program
(now called the National Security Space Launch program) at CCAFS (USAF 1998), the 45th Space Wing
initially decided to deactivate LC-40 and place it in a “pre-demolition” state. However, in 2007, the 45th
Space Wing decided to renew the complex for use by SpaceX. SpaceX’s proposal to revitalize LC-40 was
analyzed in a 2007 USAF EA (USAF 2007). Since then, SpaceX has conducted refurbishment of and
upgrades to the existing support buildings and launch pad to bring LC-40 back into operation as a launch
facility for the Falcon launch vehicle program. The 2007 USAF EA analyzed the potential environmental
impacts of operating the Falcon 1 and Falcon 9 (Block 1) from LC-40. In addition to Falcon launch
operations, the 2007 USAF EA included construction of a new hangar facility with supporting systems, as
well as Dragon reentry. At the time, SpaceX’s goal was to conduct 8 to 12 launches per year for both the
Falcon 1 (no longer in operation) and Falcon 9. All flights were expected to have payloads, including
either satellites or Dragon.

In 2011 and 2012, SpaceX constructed a hangar annex and support facilities. Launch pad and facility
modifications also were accomplished. The potential environmental impacts of this construction were
analyzed by the 45th Space Wing (two Air Force Form 8133 dated June 2011 and February 2012). In
2013, a supplemental EA (USAF 2013; referred to as the 2013 USAF SEA) was prepared to expand on the
action analyzed in the 2007 USAF EA to include operation of an upgraded Falcon 9 (referred to as the
Falcon 9 version 1.1. [v1.1]). The FAA was a cooperating agency in the preparation of the 2013 USAF
SEA. The Falcon 9 v1.1 was similar to the vehicle design of the Falcon 9 (Block 1), except it was taller,
heavier, and had more thrust due to a newer model of the rocket’s Merlin engine. The Falcon 9 v1.1 was
a medium-lift class launch vehicle with a gross lift-off weight of approximately 1,100,000 pounds. The
Falcon 9 v1.1 used the same propellants as Block 1: liquid oxygen (LOX) and highly refined kerosene (RP-
1). Additional modifications necessary to increase thrust were subsequently analyzed in FAA’s Written
Re-evaluation* (FAA 2018a), which concluded that the modified Falcon 9 vehicles 1) conformed to the
prior environmental documentation; 2) that the data contained in prior environmental documentation
remained substantially valid; 3) there were no significant environmental changes; and 4) all pertinent
conditions and requirements of the prior approvals were met or would be met in the current action at
the time. The 45th Space Wing documented similar conclusions in a Form 813. Therefore, additional
NEPA documentation was not necessary to support issuing licenses to SpaceX for subsequent
modifications to the Falcon 9.

As of October 2019, SpaceX has launched the Falcon 9 vehicle from LC-40 46 times. One anomaly
occurred in June 2015 when, approximately 139 seconds into flight, the second stage exploded over the
Atlantic Ocean. After assessment of operations, SpaceX successfully launched the Falcon 9 with 11
ORBCOM satellites in December 2015. Another anomaly occurred when LC-40 was heavily damaged
following the September 2016 catastrophic failure during a static fire test. The complex was repaired
and returned to operational status in December 2017. Current activities at LC-40 remain consistent with
those analyzed in the 2007 USAF EA and 2013 USAF SEA.

3The USAF uses AF Form 813 to document the need for environmental analysis or for certain categorical exclusion
determinations for proposed actions. The form helps narrow and focus the issues to potential environmental
impacts. 32 CFR § 989.12.

4 A Written Re-evaluation is a document the FAA uses to determine whether the contents of a previously prepared
environmental document (i.e., a draft or final EA or EIS) remain valid, or if a new or supplemental environmental
document is required (FAA Order 1050.1F, Paragraph 9-2.).
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1.2.3. CCAFSLZ-1andLZ-2

Over the past several years, SpaceX has developed the technology and ability to boost-back and land the
Falcon 9 first stage booster. To support the environmental review of boost-back and landing, the USAF
prepared an EA in 2014 (2014 USAF EA) for landing at LC-13, later renamed LZ-1. The 2014 USAF EA
assessed construction of a main landing pad (LZ-1) and boost-back and landing of the first stage booster
on the pad or on a drone ship in the Atlantic Ocean. In 2017, the USAF prepared a supplemental EA
(referred to as the 2017 USAF SEA) to analyze Falcon Heavy boost-back and landing at CCAFS (USAF
2017a). The 2017 USAF SEA analyzed conducting boost-backs and landings of up to three Falcon Heavy
boosters, which would have required construction of two additional landing pads. The 2017 USAF SEA
also included the option of landing one or two Falcon Heavy boosters on a drone ship in the Atlantic
Ocean. The 2017 USAF SEA also addressed construction and operation of a Dragon processing and
testing facility. Both the FAA and NASA were cooperating agencies on the 2014 USAF EA and 2017 USAF
SEA. SpaceX eventually constructed only one of the two additional landing pads evaluated in the 2017
USAF SEA, which is referred to as LZ-2. On February 6, 2018, SpaceX landed two of Falcon Heavy’s first
stage boosters at LZ-1 and LZ-2.

1.2.4. KSCLC-39A

LC-39A construction was started in 1965 and completed in 1966 to support the Apollo Program. Both
LC-39A and LC-39B were later modified for the Shuttle Program. NASA prepared an EA in 2013 to
increase KSC spaceport capabilities and allow both commercial and governmental entities to use LC-39A
and LC-39B for launch purposes involving a variety of vertical launch vehicles, including Falcon launch
vehicles (NASA 2013; referred to as the 2013 NASA EA). The FAA was a cooperating agency for the 2013
NASA EA. In 2014, NASA granted a lease to SpaceX to operate at LC-39A and construct a horizontal
integration facility. Additional components of SpaceX activities at LC-39A were reviewed by NASA via
KSC’s Environmental Checklist and Record of Environmental Consideration process. SpaceX successfully
launched the first of several Falcon 9 v1.1 launch vehicles at LC-39A on February 19, 2017 and, as of
October 2019, there have been 18 total launches. The Falcon Heavy launched for the first time on
February 6, 2018 and again on April 11, 2019 and June 25, 2019, all from LC-39A. In a 2016
Programmatic Environmental Impact Statement (EIS), NASA identified potential environmental impacts
associated with proposed operations, activities, and facilities at KSC over a 20-year period, including at
LC-39A (NASA 2016a).

1.2.5. Other Launch Support Locations

Since 2010, SpaceX has also used facilities formerly used by the USAF and NASA for a variety of purposes
that support launch operations at both LC-40 and LC-39A. The USAF has leased the following facilities to
SpaceX: Hangar AO, Hangar M, Payload Processing Facility (PPF), Fairing Processing Facility (FPF), and
Area 59.

1.2.5.1. Hangar AO (Facility #60530)

Hangar AO was built in 1964 as a concrete block building that was used for payload processing and flight
hardware testing. Modifications to the rear high bay portion of this building were completed in 1995.
Hangar AO formerly had several other designations, including Spacecraft Building #2 (1964), Spacecraft
Building #2 Mar AO (1971), and Spacecraft Building #2 AO (1975). NASA contractors occupied the facility
from the time it was built in 1964 until 1996. The Gemini, Apollo, Space Shuttle, and Delta programs all
used this facility to process payloads. The facility consists of two floors containing office space, storage
spaces, and a high bay area. During the period of NASA occupation, the high bay was used for buildup
and testing of flight control operation systems, while the remainder of the facility provided the
engineering control console, office, and logistical support areas. United Launch Alliance occupied the
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building from 1996 to 2011 and conducted Delta payload processing operations and testing of the Delta
rocket. The surrounding paved area has been used for parking and storage. In 2011, SpaceX assumed
use of the hangar through a real property lease with USAF. SpaceX uses the facility as a logistics center
for storage of new material and launch vehicle parts inventory, shipping and receiving center, and minor
launch vehicle work. SpaceX also uses the facility as a reception and meeting area for clients.
Surrounding paved areas are used for parking and limited storage for bulk material and/or re-landed
first stage boosters.

1.2.5.2. Hangar M

Hangar M is directly adjacent (to the north) of Hangar AO. SpaceX is in the process of renovating the
hangar for similar activities being performed in Hangar AO. It is currently used for storage of flight
hardware, particularly returned Falcon first stage boosters.

1.2.5.3. Payload Processing Facility

SpaceX uses the large processing facility (former USAF Facility 70000, also known as Solid Motor
Assembly Building or Large Processing Facility) at CCAFS to prepare payloads. The Titan Integrate-
Transfer-Launch system was originally located here. The processing facility was initially designed for
assembling, checking out, and integrating the Titan 1lIC’'s major components before the Titan llIC booster
was transferred to the pad for payload mating and launch operations. SpaceX leases this facility for
payload processing activities and hypergolic fuel loading of certain payloads and has named it the PPF.
SpaceX provides this ISO Class 8 (Class 100,000) PPF for processing customer spacecraft, including
equipment unloading, unpacking/packing, final assembly, non-hazardous flight preparations, and
payload checkout. The PPF is also designed to accommodate hazardous operations, such as hypergolic
propellant loading and ordnance installation. Any required fueling operations are performed with
assistance from SpaceX personnel. All personnel use certified Self-Contained Atmospheric Protective
Ensemble (SCAPE) suits, pass a physical, and attend SCAPE training classes.

1.2.5.4. Fairing Processing Facility

Located very close to and north of the PPF, the FPF also has a high-bay and clean rooms and is used for
payload processing and storage. This building was formerly known as the Solid Motor Assembly and
Readiness Facility (USAF Facility 69800) used for mating the core vehicles to the solids.

1.2.5.5. Area 59

SpaceX recently obtained access to and use of a set of buildings named Area 59, located adjacent to and
south of the CCAFS runway known as the Skid Strip. The area was previously used for satellite processing
and associated hypergolic fuel-related operations, which is consistent with SpaceX’s use of the facility.
The area will be used for Dragon capsule processing.

1.2.6. Proposed KSC Campus Facility

SpaceX is developing a campus facility in an area of KSC currently known as the Roberts Road site. The
campus would support ongoing Falcon 9 and Falcon Heavy launches at LC-39A and LC-40. The proposed
campus could include a facility for a launch and landing control center, booster and fairing processing
and storage facility, security office, and utilities yard. The site would require approximately 67 acres of
land for proposed facility development. Roberts Road and A Avenue would be paved to provide access
on the south and north sides. The purpose of the site is to enable improved access to KSC's space launch
and test operation capabilities by commercial and other non-NASA users, and to advance NASA's
mission by fostering a commercial space launch and services industry. NASA completed an EA and issued
a finding of no significant impact (FONSI) for construction of this facility in December 2018 (NASA 2018).
It is mentioned here for payload processing completeness.
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1.3. Federal Agency Roles
1.3.1. FAA Office of Commercial Space Transportation

As the lead federal agency, the FAA is responsible for analyzing the potential environmental impacts of
the Proposed Action. As authorized by Chapter 509 of Title 51 of the U.S. Code, the FAA licenses and
regulates U.S. commercial space launch and reentry activity, as well as the operation of non-federal
launch and reentry sites. The mission of the Office of Commercial Space Transportation is to ensure
protection of the public, property, and the national security and foreign policy interests of the United
States during commercial launch or reentry activities, and to encourage, facilitate, and promote U.S.
commercial space transportation.

1.3.2. Cooperating Agencies

As defined in 40 CFR §1508.5, a cooperating agency may be any federal agency other than the lead
agency that has jurisdiction by law or special expertise with respect to the environmental impacts
expected to result from a proposal. An agency has “jurisdiction by law” if it has the authority to approve,
veto, or finance all or part of the proposal (40 CFR §1508.15). An agency has “special expertise” if it has
statutory responsibility, agency mission, or related program experience with regards to a proposal (40
CFR §1508.26). A lead agency must request the participation of cooperati